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TECHNICAL MEMORANDUM 
ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STS-6) LAUNCH 
I. INTRODUCTION 
This report presents an evaluation of the atmospheric environmental data taken during the launch 
of the Space ShuttleISTS-6 vehicle. This Space Shuttle vehicle was launched from Pad 39A at Kennedy 
Space Center (KSC), Florida, on a bearing of 90 deg east of north at 1830 UT (1330 EST) on April 4, 
1983. 
This report presents a summary of the atmospheric environment at launch time (L+O) of the 
STS6, together with the sequence of prelaunch Jimsphere measured winds a? .ft profdes from G 1 4  hr 
through liftoff. The general weather situation for the launch and flight area is described, and surface 
and upper level wind/thermodynamic observations near launch time are given. Surface and upper level 
windlthermody namic parameter measurements are also presented for the SRB descentlimpact analyses. 
Previous MSFC-related launch vehicle atmospheric environmental conditions have been published 
as Appendix A of individual MSFC Saturn Flight Evaluation Working Group reports [ 1 I .  Office memo- 
randums have been issued for previous flights giving launch pad wind information. A report has also 
been published [2] which summarizes most launch atmospheric conditions observed for the past 155 
MSFCIABMA-related vehicle launches through SA-208 (Skylab 4). Reports summarizing ASTP, STS-1, 
STS2, STS-3, STS4, and STS-5 launch conditions are presented in References 3, 4, 5, 6, 7, and 8, 
respectively . 
II. SOURCES OF DATA 
Atmospheric observational data used in this report were taken from synoptic maps made by the 
National Weather Service, plus all available surface observations and measurements fro? around the 
launch area. Upper air observations were taken from balloon-released instruments sent aloft from Cape 
Canaveral Air Force Station (CCAFS) and from the ship Redstone in the Atlantic Ocean off the Florida 
Coast. Hid-altitude winds and thermodynamic data were measured by the Super-Loki rocketsondes 
launched from the CCAFS. Table 1 presents a listing of systems used to  obtain the upper level wind 
profiles used in compiling the final ascent meteorological data tape. Only the shi~.launched Omegasonde- 
Rawinsonde and Super-Loki rocket data were used in the upper level atmospheric regions for the con- 
struction of the final SRB descentlimpact meteorological data tape. Data cutoff altitudes are also given 
in Table 1. 
Ill. GENERAL SYNOPTIC SITUATION AT LAUNCH TIME 
High pressure, centered along the South Carolina coast, was the atmospheric influence over the 
Florida peninsula during the countdown and launch of STS-6. Along the peninsula, surface winds were 
, generally from the east or northeast with magnitudes less than 10 knots. 
Very little cloud cover was present, along with low humidity and warm temperatures (low 70's) 
prevailing throughout the morning countdown period. Figure 1 presents the surface synoptic map 5 hr 
30 min prior to launch. Figure 2 presents the wind flow aloft at the 500 mb level. Westzrly winds 
dominated the flow aloft over the KSC Florida area. 
Cloudiness was not very prevalent over the northern or central Florida peninsula or the KSC 
launch complex as shown in Figure 3. Figure 3 presents the GOES-5 wible picture taken seconds after 
launch (1830 UT). Scattered cumulus clouds at 3500 ft along with scattered cirrus at 250,000 ft were 
present during launch. Figure 4 shows an upclose visible shot of the KSC coastline as recorded by 
GOES-5, taken at 1830 UT. Most clouds were inland, west of the KSC launch complex. 
IV. SURFACE OBSERVATIONS AT LAUNCH TIME 
Surface observations at launch time for selected KSC locations are given in Table 2. Included are 
pad 39A, Shuttle runway, and CCAFS balloon release station observations. Neither precipitation nor 
lightning was observed at launch time. 
Table 3 presents Pad 39A wind data along with other standard hourly meteorological measure- 
ments and sky observations for the 6-hr period prior to launch of STSd. Values for wind speed and 
direction are given for the 84 m (275 ft) FSS reference level and 18 m (60 ft) pad light pole level. 
V. UPPER AIR MEASUREMENTS DURING LAUNCH 
The FPS-16 Jirnsphere (1 845 UT), MSS rawinsonde (1 834 UT), Super-Loki rocketsonde (2 130 
UT), and Super-Loki Robin (1930 UT) systems were used to measure the upper level wind and therrno- 
dynamic parameters for STS-6 launch. At altitudes above the rocket-measured data, the Global Reference 
Atmosphere (GRA) [9] parameters for April KSC conditions were used. A tabulation of the STS-6 
final meteorological data for ascent is presented in Table 4 which lists the wind and thermodynamic 
parameters versus altitude. A brief summary of parameters is given in the following paragraphs. 
A. Wind Speed 
At launch time, winds speeds were 12.7 ft/sec (7.5 kn) at 60 ft and increased to a maximum of 
155 ft/sec (92 kn) blowing from 277 deg. This maximum occurred at an altitude of 46,100 ft (14,05 1 
m). The winds decreased above this level and then became stronger again at much h@er levels, as shown 
in Figure 5. The overall maximum measured speed was 168 ft/sec (99 kn) at 268,000 ft (81,686 m) 
altitude. 
B. Wind Diraction 
At launch time, the 60-ft wind direction was from the northeast (63 deg) and shifted through 
the south to a westerly component just below 10,000 ft (3048 m). The winds remained essentially west- 
erly above this level. Figure 5 shows the complete wind direction versus altitude profiie. As shown in 
t 
I Figure 5, wind directions became quite variable at altitudes with low wind speeds. 
C. Prelaundr/hunch Wind Profilm 
Relaunch/launch wind profiles presented in Figures 6 through 9 were measured by the Jimsphere 
FPS-16 system. Data are shown for five measurement periods beginning at L-14 hr and extending 
through L+O. 
The wind speed and direction profiles for the 1 4 h r  period prior t o  and including L+O are shown 
in Figures 6 and 7. The ill-plane (right crosswind) and out-of-plane (left crosswind) profiles are given on 
Figures 8 and 9. The wind speeds and conlpotlent speeds were not significantly different from the April 
niean values in the 30.000 to  40.000 ft layer during the period for which data are shown. An unusually 
strong right crosswind (-165 fps at 37.000 ft) which was measured at L-28 hr, subsided and was not 
present in the later observations presented on Figure 8. 
D. Thermodynamic Data 
The thermodynamic data taken at STS-0 launch time, consisting of atmospheric temperature, 
dew-point temperature. pressure. and density have been con~piled as the STS-6 ascent tneteorological 
data and arc presented in Table 4. The associated thermodynamic data taken in support of the SRB 
descent llave also been assen~bled as the STS-(, SRB descent/impact t~~eteorological duto and are presented 
in Table 5 .  The vertical structure of temperatux for the STS-h ~iccent and for the SRB descent is sllowt? 
papl~ically versus altitude in Figure 10. 
The atnlosplreric thcnnodyt~ami~~ parameters of temperature. pressure. and density. measured 
during STS-(, launch helow 233.000 ft, were generally witllin 4 percent of their respective PRA-63 [ 101 
annual values. All tllcse parameters staycd within 26 percent of their respective PRA-h3 values. at all 
levels. 
E. SRB Upper Air and Surface Measurements 
As has been mentioned in earlier paragraphs, an SRB descent nleteorological data tape has also 
been constn~cted which consists of data take11 from the Omerasonde-Rawillsonde system (1900 UT) 
aboard the USNS Rcdstone, which was stationed off the coast in t11e Atlantic Occan. The CCAFS 
nleasurrd Super-Loki rockctsondc data and the CRA model data were used at altitude levels abovc the 
measured Omegasonde data. Tlle tabular values for t l ~ e  SRB dcscent meteorological tape arc presented 
in Table 5, with wind sl~eed and direction profiles presented in Figurc I I .  Figure 10 gives the vertical 
tetnp.!rat~~re profile. 
The surface-ship nlcteorolopical and oceanographic observations 1:rkt'r\ close to  STS-h SRB i~tlpact 
an. presented in Table h. 
VI. SUMMARY OF ATMOSPHERIC CONDITIONS FOR STS LAUNCHES 
Given in Table 7 are selected atn~ospheric L+O launch conditions for all the Space Slluttle 
launches. 
TA
BL
E:
 1
. 
SY
ST
EM
S 
U
SE
D 
TO
 M
EA
SU
RE
 W
PE
R
 A
IR
 W
IN
D 
D
A
TA
 F
O
R 
ST
S-
6 A
SC
EN
T*
 
*
Th
e O
m
eg
as
on
de
-R
aw
in
so
nd
e 
w
as
 r
el
ea
se
d 
fr
om
 th
e 
U
SN
S 
R
ed
st
on
e 
to
 m
ea
su
re
 t
he
 u
pp
er
 a
tm
os
ph
er
e 
fo
r S
RB
 
de
sc
en
tli
m
pa
ct
 an
al
ys
es
. 
1
 
Ty
pe
 o
f 
D
at
a 
FP
S
 16
 J
irn
sp
he
re
 
M
SS
 R
aw
in
so
nd
e 
Su
pe
r-
Lo
ki
 R
oc
ke
ts
on
dc
 
(D
ata
so
nd
e) 
Su
pe
r-
Lo
ki
 R
oc
ke
ts
on
de
 
(R
ob
in
) 
O
m
eg
as
on
de
-R
aw
in
so
nd
e*
 
,
 
1 i 
Po
rti
on
 o
f D
at
a 
U
se
d 
D
at
e:
 A
pr
i! 
4,
 1
98
3 
.
 
R
el
ea
se
 T
im
e 
Ti
m
e 
(U
T)
 
(h
r:m
in)
 
18
:4
5 
18
:3
4 
21
:3
0 
19
:3
0 
19
:O
O 
St
ar
t 
'F
im
e 
A
fte
r 
T+
O 
(m
in)
 
15
 4 
18
0 60
 
30
 
En
d 
A
lti
tu
de
 
rn
 
Cf
t) 
6 
(21
) 
17
,3
74
 
(5 7
,0
00
) 
70
,1
04
 
(23
0,0
00
) 
85
,3
44
 
(28
0,0
00
) 9 
(2
8)
 
A
lti
tu
de
 
m
 
( ft
 
17
,0
69
 
(5 
6
,o
w
 
27
,1
27
 
(89
,00
0) 
27
,4
32
 
(90
,00
0) 
70
,4
09
 
(23
 1,O
Oo
) 
24
,3
84
 
@
0,
00
0) 
Ti
m
e 
A
fte
r 
T+
O 
Cm
in
) 
15
 
6 1
 
1 8
0 60
 
30
 
Ti
m
e 
A
fte
r 
T+
O 
(m
in)
 
7 1
 
93
 
20
2 61
 
11
0 
TA
B
LE
 2
. 
SU
RF
A
CE
 O
BS
ER
V
A
TI
O
N
S 
A
T 
ST
S-
6 
LA
U
N
CH
 T
IM
E 
Pa
d 
39
A
 C
am
er
a 
Si
te
 3
 b
ar
om
et
ric
 
re
ss
u
re
 in
str
um
en
t (-
2 
1 
ft)
 ap
pe
ar
ed
 to
 be
 re
ad
in
g 
to
o 
lo
w
. 
Th
er
ef
or
e,
 th
e 
K
SC
 S
hu
ttl
e r
u
n
w
ay
 s
ta
tio
n 
pr
es
sa
re
 
4 
v
al
ue
 in
te
rp
ol
at
ed
 to
 1
0.
18
3 
N
/c
m
 
at
 2
1 
ft
 ab
ov
e M
SL
 w
o
u
ld
 b
e 
m
o
re
 a
pp
ro
pr
ia
te
 as
 th
e 
i+
O 
pa
d 
at
m
os
ph
er
ic
 p
re
ss
ur
e 
m
ea
su
re
m
en
t. 
*
*
 P
re
ss
ur
e a
t 
16
 ft
 st
at
io
n 
el
ev
at
io
n.
 
*
*
*
 T
hr
ee
-te
nt
h 
to
ta
l s
ky
 c
o
v
er
. 
a.
 
A
lti
tu
de
s o
f m
ea
su
re
m
en
ts
 a
re
 a
bo
ve
 n
at
ur
al
 g
ra
de
, e
x
ce
pt
 w
he
re
 n
o
te
d.
 
b. 
A
pp
ro
xi
m
at
el
y 
1 
m
in
 a
v
er
ag
e p
rio
r t
o 
L+
O.
 
c.
 
Ba
ilo
on
 re
le
as
e s
ite
. 
d. 
Pa
d 
39
A
 th
er
m
od
yn
am
ic
 m
ea
su
re
m
en
ts
 a
re
 ta
ke
n 
at
 c
am
er
a 
sit
e N
o.
 3
, a
pp
ro
xi
m
at
el
y 
6.
4 
m
 (2
 1 f
t) 
ab
ov
e 
M
SL
. 
e.
 
O
ffi
ci
al
 S
TS
-6
 sk
y 
o
bs
er
va
tio
na
l s
ite
. 
Lo
ca
tic
 ,n
a 
NA
SA
 S
pa
ce
 S
hu
ttl
e 
~
u
n
w
a
y
~
 
W
in
ds
 M
ea
su
re
d 
at
 
10
.4
 m
 (3
4 f
t) 
C
C
A
FS
~ 
Su
rf
ac
e M
ea
su
re
m
en
ts
 
Pa
d 
39
A
 ~
lg
ht
po
le
~
 
SE
 1
8.
3 
m
 (6
0.0
 ft
) 
Pa
d 
39
A
 F
SS
 
(T
op
NW
) 8
3.
8 
m
 
(27
5 f
t) 
i
 
2
 
W
in
d 
Ti
m
e 
A
fte
r 
L+
O 
(m
i4
 
0 4 0 0 
Sp
ee
d 
ft/
se
c 
(k
t) 
13
.5 
(8
.0
) 
16
.9
 
(10
.0)
 
12
.7
~
 
(7.
5) 
16
.4
~ 
(9.
7) 
D
ire
ct
io
n 
(de
g) 
05
0 
09
0 
0
6
3
~
 
0
5
5
~
 
Pr
es
su
re
 (M
SL
) 
~
/
c
m
~
 
(p
si4
 
10
.1
90
 
(14
.78
0) 
10
.1
83
**
 
( 1
4.
76
9) 
10
.1
63
* 
(1
4.7
40
) 
-
 
Te
m
pe
ra
tu
re
 
"
 K (" F
) 
29
7 .O
 
(75
.0)
 
29
4.
9 
(7
 1.2
) 
29
5.
9 
(73
.0)
 
-
 
De
w 
Po
in
t 
O
K
 
(" F
) 
28
8.
7 
(60
.0)
 
28
7.
2 
(5
7.2
) 
28
6.
5 
(56
.0)
 
Re
la
tiv
e 
H
um
id
ity
 
(%
) 
60
 
61
 
5 5
 
-
 
V
isi
bi
lit
y 
km
 
(m
ile
s) 
16
 
(1
0)
 
-
 
-
 
-
 
-
 
Sk
y 
Co
ve
r 
H
el
gh
t 
o
f B
as
e 
M
et
er
s 
(ft
) 10
67
 
(3,
50
0) 
76
,2
00
 
(25
0,o
Oo
) 
-
 
-
 
-
 
Cl
ou
d*
**
 
A
rn
or
l~
lt 
(T
en
ths
) 
2 2 - - -
 
Cl
ou
d 
Ty
pe
 
Cu
m
ul
us
 
Ci
rru
s 
-
 
-
 
-
 

2
s
-
 
b
0
 *0b
0! 
'
-
-
 
C
O
~O
S
S
M
* 
1
 *Z
l 
0
2
0
 
O-aM) 
-
 
-
 -
 
-
-
-
-
 
C
- 
-
-
-
-
 
-
-
 
-
-
-
-
 
,
 
.
 
.
-
 
-
-
 
-
 112 
-
-
-
 
-
-
-
-
-
-
 
-
 
-
-
-
-
-
 
1.1- 
bO
*SbO
Ie 
-
-
.c
o
*Ios~* 
1 SZ 
0
2
0
 
OOObOO 
LO
- 
~O+LIOI* 
-
 
L
O
~
L
1
9
9
* 
9
-2
1
 
.
 
.
 
-
.
 
.
 
a
r
z
 
-
 
OZO 
-
 
00L
 b 00 
l
i
.
1
-
 -- 
-
 bO 
t SO 1 •
 
LO
*S
I~L* 
-
 
-
.
 
-
-
 
9
'1
1
 
ZbZ 
-
 
616 
'
-
 
-
 O
O
~
b
aG
 
'ro
c 
bO
*bS
ot' 
-
 
~
 
C
O
*SL9S' 
5.21 
.
-
 
.
 
.
 
.
 
.
 02 2 
-
.
.
.
 1:o 
.
.
 
-
 
00s b
o
o
 
7
*
&
-
-
-
 
iO
*e
s
o
~
- 
f0
*9
0
~
@
* 
slt 
s
t0
 
-
 
-
 
-
 S
'Zt 
-" 
-
 
-
-
 O
O
biO
O
 
2'9 
bo-*eW
i 
bO
c19O
l' s-
-
.
 
-
 
.
 CO
*O
LLQ
* 
ioS1rLbo 
-
.
 -
-
-
-ba.zl------- 
b
'Z
I 
-
 
-
-
-
 
-
.
-
 
60 L 
L 1
0
 
OOC b GO 
1.1 
2 f 
-
 
-
 
-
-
-
 
ria 
-
-
-
-
-
-
-
 
w
auh- 
c
-4
 
bO
*690t' 
-
-
 
_
-
 
SO
*ZJltt* 
S
'ii 
lIZ
 
610 
O
O
lbO
O
 
-C
a
b
 f -
-
 
-rb
*z~
o
f- 
sO
*b
L
II' 
-
 
-
 
-
 c
-zt 
-
-
 lo
t 
-
-
 
-
-1ZD
' 
-
 
-
 
00O
b00 
0.01 
-
 -
-
 
b
0 *$LO1 
'
 
SO- 9999' 
.
 
.
 
_
-
 
-
 
S
'Z
I 
.
 
-
 
561 
6
1
0
 
.
 
.
 
-
-
-
-
.
.
 
-
 
-
 
.
 
-
 
.
 
O
O
IC 4C 
-@
.a-t-- 
bO
tO
L01' 
-
-
 
-
 
-
-
 
SO
*06*Q
e 
-1'21 
0
6
1
- 
-
 
-
-
 
009: 00 
4
-0
1
 
-
 
r
o
*ta
o
t* 
-
-
-
 
f O
*bC
69* 
0's 1 
161 
9 I0
 
004 S 00 
*' * 
.
-
-
-
-
 
tro
t 
b
o
 b e6i --- 
701z316---- 
6&1------ 
O
r
 
a
a
9
C
D
a
- 
9
-0
 I- 
ro
 *O*OI* 
.
.
 
SO*LIIP* 
f0*4tO
i. 
b
a
s
 I 
-
-
 
e
el 
LII 
-
-
-
.
 
2
2
0
 
000s Q 
'
 
y
b
-a
-t 
9's I
 -
-
 
-
-
 
-
-
-
 
-
 
-
 2
2
0
 
-
-
 
.
 
-
 
-
-
 
O
O
b
fD
b
~
 
S'O
I 
bO
*buJ1* 
C
0*6S
06' 
8.S I 
-
 
.
 
.
 
Z
L
l 
s-Lt 
.
-
 
-
.
 
-
 6
0
 
OOS f 00 
F
'a
r- 
-
-
 
6
0
 *-k-&Q 1 0
-- 
$0*2&@&*'-- 
-
-
 
Ito
------- 
-
 
-o
o
zro
e 
b.0 1 
b
0*0011* 
C
O
*SZ16' 
S* b
1
 
091 
b 20 
O
O
IfO
b 
C*OI 
ro
rc
oi f
r
-
 
-c
o
r;~~f~.------~ 
i-r-.---zn--- 
-Z
Z
6
--- 
-
 
m
at m
- -
 -
 
b
*U
I 
bO
*LO
ll' 
C
O
*lb16* 
T.b.I.. Lo
b[ 
-
-
 
S
S
1 
-
 
-
 
6
1
 0 
006 2 00 
-bat-- 
-
-
-
 
b
o
*o
ItI*---- 
-
-
 
:Oib;Zb* 
-
-
-
 
-- 
S
s1.- 
1
1
0
 
-
 
-
 001200 
b.01 
b
O
*C
III. 
C
0*LSZbo 
-c.. 
Ia
S
I 
-
 
.
-
-
 
-
.
 
-
-
 
~
-
 
S
S
I 
s61 
.
 
-
 
-
 
0
2
0
 
004 2 00 
bo *\ 
.
-
 ,
 
-
-
-
 
-
 
-
 
-
-
-w
ar------ 
~
O
+
O
~
Z(. 
-
-
 
-
-
 
-
-
 
~
Z
O
 
-
-
-
 
-
-
-
-
-
 
-
 
009200 
C.01 
b
0
*6
1
~
1
* 
S
O
*fZE
b* 
5.51 
9
f
l 
QZO 
00s zoo 
S
*O
f 
b
O
lrf i i *
~
-
O
T
I
~
C
C
L
C
+
I
-
-
 
aL
f 
b66Zdii- 
-
 
7
T
d
-
-
 -
 
C.01 
2:;:::: 
-
 
.
-
-
 
-
 
.
 
-
 
CO
*O
bSb. 
-
 
&
*E
l 
I ,91-- 
.
-
 
-
-
 
L b1 
.
 
6
1
0
 
-
-
-
 
.
 
-
 
00s Z 00 
-
 
-
 z
rt~
-- 
0622 oc 
s-on 
SO
*SSI I* 
SO.~SII. 
s
-91 
.
 
-
f
 
e
s
~
 
br 
910 
-
 
~
 o
otzoo 
-
-
-
 
,
 '-
 
-
 
-
 
-
 
bo 
.
 ~o*zbb6*------- 
6ta 
0002 on 
5'01 
bO
*b&
11' 
S0*9LSb' 
1
'91 
9
b
I 
9
1
0
 
004 I0
0
 
-
 
ba>zb I I 
-
-C-GOOCZ~ 
-3*sr------ 
H
I
-
-
-
 
-a 
ro----- 
a
0
0
 I
 M
-- 
9'11 
Q
0*9b I I 
LO
*bbSb* 
-
 
-
-s I'LI 
.'I- 
LC
1 t-
~
 
1
1
0
 
001 1
0
0
 
-.-f11----~0t6b~1.- 
110 
-
-
 
-
-
 
009 100 
5
-1
1
 
-
-
-
 
b
O
*zsII* 
.
 
C
0*2994' 
S
b
L
 I 
3C
I 
910 
a
,
r
-
-
.
'
.
-
 
-
-
 
-
 
I 
.
 .
 
-
.
 
-
.
 
.
 
-
 
.
 
.
 
-
 
00s 1
0
0
 
1.1 r
-
-
-
-
 
-
 
b
a
*S
S
II0 
Z
0*969b
0 
b
ft 
-
 
001 1 O
ll 
b0*6S
1 I*
 
S
O
*IC
f6* 
0.1 I 
-
-
-(f 
I-- 
6
1
0
 
OCS 100 
-
 
*t 
z 
I e
-
-
t
o
;
i)i 
5 O--- 
-
a
i
n
 ---- 
@
to
 
O
O
L
Iw
 
-
.
 
b
'tl 
bO
*S
9I 
-
 
I
*
 
C
O
*0006* 
2
'8 I 
ZZ 1 
O
ld 
-
 
_
.
 
001 I0
0
 
-
-
-P'Zf 
bo *&#I f. -
 
L
O
~
S
~
 
96. 
-
-
'
 
0
*
0
l
-
-
-
-
-
-
 - 
-
-
-
 811 
-
 
~
-
 
0
2
0
 
-
 
oootoo 
L
0
Z
I 
-- 
C
O
+
O
L
~
~
* 
o;san 
i-
-
-
-
-
 
?
.l 
-
 
-
 
?2*!4!!'.------ 
.
 
.
 
1
.
 
.
 
-
 
020 
O
O
IO
O
O
 
L*ZI 
~O*SLII* 
c
e
6
1
 
001 
120 
o
oinoo 
1
-2
1
 
-
 
b
0
*9
L
ll' 
fO
*lbbb* 
LO
61 
9 8
0
 
9
1
0
 
001 000 
6
-lr 
b
a
r
n
-t -
-
-
 
-C
u
>9~66- 
r-ia t 
nw---- 
b
w
b
3
 
6
o
r
 
.
A
 0's I
 
bo *oeI 
*
. 
.
 
-
 
.
.
 bO
*lO
O
l" 
bO
~soot .-
-
 
9'O
L 
-
 
-
 
boo .
 
-
-
 
.
 
-
 
-
 
-
 
.
 
.
 
.
 goo 
_
 
.
.
 
-
 0050O
a 
-
-
-
-
-
-
-
-
-
-
 
bO
*C
O
1la 
4:O 
4
1
0
 
00bO
00 
b0*9001' 
I-ck -
_
 
b
o
se!r*-- 
-
-
-
 
.:a 
=
-12 -
.
-
-
 
-
-
-
 
.
 
...-&lB- 
~
.
 
.
 
.
-
 
-
 
-
 
~
.
 
910 
00s 000 
-
-P
S
I 
b0*0811' 
b
o
*z I
 O
t
*
~
~
'
Z
t
 
s
t0 
-
-
 
-
 
-
 
-
 
-
 
OQ?Oon 
-
 
Z'C
I 
r0
~
0
6
i 
I
 •
 
b
0
*~
1
0
1
 
b
*Z
Z
 
O
f0
 
5
1
0
 
00 i 290 
S'S1 
rO
*Z
b
II* 
rt%
6iot* 
T
 -
0
 
96- 
-
lb
-
-
f
l'iid
B
K
 
-
 
(3 9
3
0) 
-
 
4SU
VO
I 1
lIU
I 
c
t
 
!/''V89! 
-
-
 
-
.
-
-
 
-
 
-
 
4
3
 930) 
49301 
c
3
3
z/rj1 
'1
4
1
 
1n10d 
1130 
A
I
 1sw
3o 
'j~nss3fid----38nr~ 
b3&
3i 
-
-
-
-
-
 
~
o
x
13~
i1~
1o
-o
w
rn
~
- 
'
 
-
-o333s O
iiim
- 
~O
R
III lv
 
C!'I:G\IJAL. PA016: 18 
OF POOR QUALITY 
n n n n n  
~ 0 0 0 0  
-
 
.
-
 
-
-
-
-
 
-
 
-
 f0
*9
L
S
 L
* 
S
O
*LO
IS
* 
8'1- 
6 5
2
 
e
f0
 
006 b 
fO
*6z6 s*---------4.' 
-
 
tb
*&
&
E
'~
.-' 
b9Z 
3
 20----0O
oi 
-
 
-- 
fO
*L1LL0 
C
O
*C
b09* 
f-o* 9-h-L 
9'- 
i0,99b
9' 
-
-
-
.
 
-
-
-
-
 
h- .
-
-
.
 
-
-
-
.
-
-
 
9SZ 
920 
-
.
-
 
00s b 
-
 
3
5
-
9
7
.
 -
-
-
 
7
0
-
-
 
-
 
-iIozi 
-
 
-
 
-
-
 f0
 *b
9
1
l9
 
S
0*6009* 
-
 
-
-
-
.
 
2.- 
-
 
-
 
C
9Z 
-
.
 
.
 
-
 
-
-f Zf cn
 
0 
.
-
 
-
 
-
-
 
.
 
.
 
0
0
th
 
-
 
SO +BBL L
* 
~
0
.
~
1
 
19' 
-(,.' 
-
 
600s 
-
 
.
-
 
-
 
fO
*IlO
L
* 
.
 
.
.
 
s
n
+
9c19* 
z .
 
,
 
-
 -
 
.
 
-
 .
.
 
-
.
 
-
 
.
 
.
 
-
 
-
 
6SZ 
s9t. 
-
-
 
-
-
 
.
 -
-
-
 
-
 zco
 
h
f 
-
-
 
-
-
 
'
 
-
-
-
 006s 
-
 
~
O
+
S
C
O
L
~
 
'
 
-
 
S
0*6S
19* 
000s 
-
 
C
O
*LS0L0 
f Q
*Z019' 
L
* 
L
92 
fS
0
 
O
O
Lf 
8
@
p
 
fbi9b 
zQ
6-- 
-
-
 
,
-
-
-
-
-
 
-
 
-
 1
 
-TO- 
-
 JOQC 
-
 
.
-
 
-
 
-
-
 S
O
*hO
IL* 
-
 .
.
 
.
 .
 
-
-
 
S
'3*6229* 
1.1 
092 
f
o
*
f
z
9
b
.. 
.
 
-
.
 
I.----.-- 
Z
t 0 
aosc 
-
 
td
*e
t?
b
~
* 
;?SO 
-
 OOLS 
-
 
-
 -
 
-
 
-
 
-
 
-
 SO 
*1S
6L0 
S
0*1LZ9' 
S
.1 
.
 
-
 
8,r 
.
-
 
bS0 
oco 
-
 
-
 
-
 
OOS E 
-
 
<
o
*.CL(,Ze 
-
-
 
C
d*O
O
f 9. 
-
 
-
 o
o
zt 
-
-
 
~
 
-
 
~
0
+
6
6
6
~
*
 
s
o
+
r
z
r9
* 
0.2 
9
1
 z 
z KO
 
001s 
-
 
I0 +
2
~
0
8
*
-
-
-
 
-fO$-@ hS9 *---- 
rFz'- 
-
-
-
 
-
-
-
-
-
 
-
1
-
7
 
-fro 
ODdC 
-
 
-
 
-
 
-
 
-
-
 -
 -
 
fO
*LbO
O
' 
-
-
'
-$ o
*ZL O
u* 
-
-
-
 
-
 S
O
*Z
L
S
~
* 
h
*Z
 
892 
S
f0
 
-
.
 
L
0+96S
9. 
-
 
'
-
-
 -
-
-
 
-
 
-
 
.
.
 
.
-rf a- 
.
.
.
.
.
 
-
-
 
.
 
0062 
-
 
9.2.----- 
-
-
 
a
9
r---- 
-
 ooez 
-
 
,
 
.
-
 
-.-A 
-
 S
O
*L608* 
C
O
*O
Zb9* 
L
'Z
 
I LZ 
10*ZZ1ee 
-
-
-
-
-
 
.
-
-
 
.
.l 
*
---' 
-
 
-
-6't 
-
 
.
-
 
-
 
.
 
-
 
-
-
 09 Z-.-- 
ZSO 
.
-C
 fO
.- 
OOLZ 
-
 
0092 
-
 
S
O
*LhlB
* 
f0
*6
9
h
9
' 
1 'f 
S9Z 
ZSO 
OOSZ 
f
o
*
6
 .
.
 
-
 
fbrzri 6. 
3
4
 2 -
-
-
-
-
 
? 
-
-
 
ddQ
 
-
 
S
0*0618* 
fO
*L
IS
9' 
S
*C
 
7
-
-
-
-
-
-
 
.
 
.
 .
 
.
 
-
 
-
 -
 -
 -
 -
 
.
.
 -
 652 
IO
+g
zze. 
-
 
-
 
+
2h
s9e 
gz- 
1CD 
005 z 
I -
 
s 0 
9
*s
 
0 
-
-
 
-
 
-
 
-
 
oozz 
1 -
 
-
-
-
-
.
-
-
 
co
+u
szo0 
s
o
*99s9* 
a-c 
zsz 
~
S
O
 
.
 
,6.s9.. 
O
'*h 
tgZ 
.
 .
.
-
-2z 
-
 
.
 
.
.
 
-
 
'
 
.
 
-
 
.
 
O
O
IZ 
-
 
fa
ii,~
2
g
'-- 
-
-
 
0002 
-
 
so +
o
o
c
 e
* 
~
0
+
9
1
9
9
* 
zb
h
 
952 
ezo 
-
-
-
 
006 I
 
r
7
-
 
C
O
-
~
~
Z
C
~
~
-
-
~
-
-
U
O
-
T
*
~
~
~
-
O
T
O
-
 
OOP I 
: -
 
fO
*Z
S
f@
* 
S
9*S
999. 
S
o
h
 
6
2
0
 
OOL I
 
.
 
-
.
 
-
 
.
-
 
9.h 
.
-
 
-
-
 
K 92 
79 
Z
-
-
 
-
.
 
.
-
 
1- 
-
 
-fO
*B
LS
6' 
U
Zg----.- 
-
 O
D
91 
-
 
.
 -
 
SO
*SO
h0' 
fC
I*S
IL9* 
O
'h 
992 
620 
'
 
'
 
-
 
D~[ 
-
 -
 
-p--.--'zD 
.
 .
.
 
-
-
 
.
-
 
00s 1 
-
 
-
 f fiTC19* 
-
-
 
-
 
-
-
-[o+gs19m
 
-
-
 
O
O
bl 
-
 
SO 
*8S
68' 
fO
*S
9L9' 
1
's
 
IL
2
 
820 
.
s
-
-
 
-
t
 
=
------- 
00s I 
fOtodL9'--- 
LPo-- 
^
-
d
8
2
 
I -
 
-
 
c
o
+
c
r
s
e
*
 
C
0*9189' 
b
-
5
 
SLZ 
9
tn
 
0
0
1
 1 
e
t2
 
-
 
.
 
-
 f0*lC
B
9' 
-
-
I
 
-
 
.
-
'9.*C
.-- 
-
.
.
 -
 
-
.sL z----.. 
.
 
I:------ 
z z n 
-
 
-
-
-
 
-
 
-
 
-
 0001 
-
 
-
 SO 
*S
9S
B
g 
1
'5
 
9LZ 
020 
=Q
*L9@
9* .
 
.
 .
-
 
-
 
.
 
.
-e9z 
-
.
 
-
.
 
0060 
-
 
r
o
*
zT
s
e
0
 
-
 
-
 
-
-
 
s
n
*zb
e9. 
6
 C
~
---- 
6
1
0
 
-
 
-
-
 
-
-
-
 
.
 
-
-
 
-0
0
s
~) 
-
 
-g2°z9~-.---- 
S
O
*B
Ib9* 
0
'9
 
012 
510 
OOLO 
ZrribS641--'z' 
T
-
-
-
-
.
-
-
-
-
.
.
 
[ -
 
*K
9
8
* 
f
-
7
-
 ---
-
-
 
-
 
b
 1 '5
-
-
-
-
-
-
'-
-
 
bO
P0 
[ 
-
 
~
-
 
-
-
-
-
.
 
fO
*S
L98* 
f 0 *6969' 
S
'9 
992 
210 
OOSO 
fO
is669 
*-.-- 
-
 
-
 
.
 -
-
.h 
L* 
.
 
.
 
-
 
-
 
5'*, 
-
-
 
-
-
 
-
 
-
 
* 
-
 
-
.
 
.
 
.
.
 
.
 O
obo 
s
o
-*SO
LB
* 
-
 
-
 
.
-
-
-
 
-
 
-
 
-
 
-
 -
.
 
.
 SO
*!= L
a* 
.
 
.
-
-
 
S
O
rIZO
L* 
9.9 
.
 
-
 
-
 
-
-
-
.
 
892 
,
 *-9.-. 
-
-
-
-
-
 
'
.
 
-
 
-
-
.'-zs*-- 
-
 
sro
 
.
 
-
 
.
 
.
 .
 
-
 -
 
.
 .
 
-
 
.. 
00s 0 
-
 
f0*6S
LB
* 
SO
*LbO
Le 
Sin 
-
 OOZO 
I -
 
SO
*LO
L0* 
SO
*hLO
L' 
6
'9
 
9SZ 
fro
 
O
D10 
-
-
-
-
-
.
-
-
-
.
 
-
-
-
-
 
I -
 
~
0
+
9
~
8
e
*
 
7
0
7
0
0
 f
i
*
O
'
i
P
5
-
t
O
o
O
~
f
l
 
lS
W
/W
ldS) 
!??' 
-
 
-
.
-
 
-
.
 
.
 
(SIVB1llI H
I 
(
3
 330) 
t 9301 
#33S
/111 
I1
 
I 
~
3
0
 
h
l is~
3
a
 
-
 
-
 
31nS
S
>~ld--- 
-
-
 
A
611336Ib--O
N
rrl-----O
f 
ld
5 O
M
Ifl 
-
 
3
0
n
l I 
3b
n
1~
-&
36~31-~'-- 
13 
in
to
 

TA
BL
E 
4.
 (
Co
nt
inu
ed
) 
4L
 1
1
 TU
OE
 
-
U
IN
O
 
S
?E
E
O
. .
 
-
-
UI
NP
-O
IB
LC
IIO
N 
.
 
-
~
U_
PL
R_
AI
UR
L-
-..
- 
-
.
 PR
ES
SU
RE
 
D
EN
S1
 7
"
 - 
-
 
-
 
-
-
JE
_I
!P
O-
1)1
!- 
lr
 1
) 
fF
T/
S
E
C
l 
ID
E
G
I 
IO
EG
 C
l 
iG
RA
M
/M
31
 
(D
EG
 C
l 
(M
IL
LI
BA
RS
) 
-
L
?
u
J~
O
O
__
 -
-
.
c
!
.
5
0
 
d
S
h
,
-
 
-
13
.8
 
-
 *
"
-8
!0
2.
!J
3-
- 
.
_
_
_
-
_
-
 
.
64
9%
*0
3 
-
 
-
27
.8
 
-
 
02
01
00
 
0
1
 7 
26
 1
 
-
1
4
.0
 
.
u
e
 z
o
*o
s
 
.
b
47
7*
03
 
-
28
.0
 
02
02
00
 
.
 
.
 
.
 
_
 
.
.
GS
O 
.
.
.
 
26
2.
--
 
-
-
-
?
lC
tZ
 -
.
 
-
 
*
Q
aO
l?
03
 . 
-
 
-
 
.
64
56
*0
?
 
2
-%
&
- 
02
0 
30
0 
05
2 
2
6
0
 
-
14
.1
 
.
47
02
+0
3 
.
6*
36
*0
3 
-
28
.4
 
0Z
O
Q
O
O
 
.
 
.
 
li5
3 
.
 
.
 
_
 
26
5-
-. 
-
-
 
.
 
-
-
 
1
4
 
*
4
?
6
J
*o
5
 
.
 
-
 
.
64
15
* 
03
 
~
z
O
r
b
_
--
 
0 
20
 5
00
 
U 
5 
3 
26
2 
-
14
.8
 
.
47
44
*0
3 
.
63
95
*0
3 
-
28
.8
 
.
 
-
97
96
90
- 
-
05
.5 
-
.
 
ZI
rf 
~
!
1
.
1
*
3
.
7
.
,
?
5
_
?
P
3
 
-
 
-
.
-
-
-
 
.
6-3
2.!
!%
02
- 
-
29
.0
 
0 
20
 7
00
 
05
6 
26
5 
-
15
.3
 
.
97
06
*0
3 
.
63
54
*0
3 
-
29
.2
 
0 
20
 8
00
 
-
 
05
7 
-
 
_
.
 
.
 
.
 
2
6
3
 
-
_
r
1
5
.5
 
-
9
6
9
7
*0
3
._
 
.
.
 
-
$3
!4
*Q
J_
 -.
.
-
-
-
-
.
-
-
-
-
.
-
 
-
29
.4
 
02
U
90
0 
05
9 
26
2 
-
15
.7
 
.
63
14
*0
3 
-
29
.6
 
.
46
68
*0
3 
O
Zl
O
O
O
 
_
 
05
6 
.
.
 
_
 
26
3-
 _
-
 
-
 
-
-
 
_
 
-
_
:ld
.!!
. 
-
.
*
Q
69
9*
03
 .
.
.
 
.
 
.
 
-
-
 
-
 
.
62
?
?
*0
3?
 
-
 2L
-B
- 
02
11
00
 
06
0 
2
60
 
-
16
.1
 
.
46
31
*G
3 
.
62
79
*0
3 
-
30
.0
 
.
 -
'J
Z!
Zo
fJ
- 
-
 
U
s
L
 
.
-
-
_
 
2
6
 E. 
-
-
 
.
-
-
A6
 
c?
.-. 
.
 
*
Q
b
l
Z
f
0
3
-
-
-
-
 
.
62
59
20
3 
-
30
.2
 
02
1 
30
0 
05
9 
26
0 
-
16
.6
 
.
45
93
*0
3 
.
62
34
*0
3 
-
30
.4
 
3
2
lr
0
0
 
.
 
.
 
.
-
 
0
6
2
-.
 _
 
.
 
25
8 
-
 
.
.
-
 
.
 
-
 
_
-
y1
6*
4.
 
.
 
.
95
75
*0
3 
_
 
-
*
6
2
1
9
*9
2
 
-
30
.6
- 
0
2
 1
 50
0 
b
b
 3
 
26
 1 
-
1
 7
.0
 
.
15
56
*0
3 
.
61
9Y
*O
3 
-
.
,o
.8
 
U
21
60
0 
-
 
.
 
.
 
0
6
1
 
-
 
-
.
 
2
62
 .
-
 
-
 
.
 
.
.
 
.
 
-
 
-
-
I
 1.
2 
-
 
-
-
 
.
45
38
*0
3 
_
 
-
.
 
r
b
 17
5*
P
J 
-
-
 
-
3.
1 
•
 Q- 
0
2
1
 70
0 
06
2 
26
 1
 
-
1 
7.
4 
.
45
20
*0
3 
-
6
 1
55
*0
3 
-
31
.2
 
-
 
02
le
O
Q
.-
- 
-
 
-
.
 
C6
9 
-
-
21
6 
5
.
.
 
-
-
 
-
 
>
1
*
 
7
 
-
-
.
-
 
*
?
S
O
C
?
Q
J 
*
a
ls
s
*o
?
 
-
31
.4
 
52
19
00
 
06
5 
26
5 
-
1
 7
.9
 
.
4*
83
*0
3 
.
61
16
*0
3 
-
31
.6
 
0 
2 2
00
0 
.
 
-
.
 
U
67
. 
.
 
-
-
 
-
-
 
_
 
-
_
2b
 3
 
-
 
-
_
 
-
.
 
-
.
 
-
.
 
-
 
:.1
8*
 
1 
-
 
*
@
'4
65
*0
3 
-
 
-
 
.
*
60
96
* 
0
2
 -
-
 
~
3
1
~
8
- 
U
22
10
0 
06
4 
26
6 
-
18
.3
 
.
44
47
*0
3 
.
60
77
*0
3 
-
32
.0
 
U
22
20
0 
.
 
66
7 
_
.
 
26
5 
.
 .
 
.
 
.
_
 
.
.
 
_
 
-
 
.
-
.
 r1
B
.b
 .
 
.
_
 
-
-
 
.
 
.
Q
Q
29
?0
3 
.
 
.
.
 
.
 
.
*
60
58
*0
3-
 
_
-
-
:
s
f
 
02- 
02
23
00
 
06
9 
26
9 
-
16
.8
 
.
qY
11
*0
3 
.
60
39
*0
3 
-
32
.5
 
.
 .
OZ
Z!
!O
Q-
- 
.
-
 
2
6
6
 
26
%
 
-
 
:.
IP
-*J
- 
_
*
*
39
3*
o;
! 
-
-
-
-
-
.
 k
O
tM
3
. 
52
25
00
 
06
8 
26
6 
-
19
.3
 
.
C
37
5*
03
 
.
60
02
+
03
 
If=
 
as
 
02
21
00
 .
 
.
 
b6
9 
.
.
 
.
.
 
26
9 
.
 
.
 
.
.
 
-
1
9
.5
 
.
 
*
'
43
57
+0
3 
.
 
.
 
*
5P
e3
.*
03
 -
-
 
?2
3t
' 
02
 2
 7
00
 
06
 6
 
26
8 
-
19
.8
 
-
93
 3
9*
03
 
.
59
64
* 
03
 
-
33
.3
 
0
 ;r
~
: 
02
28
00
 
.
 
U
68
 
..
 
.
 
-
26
8 
.
.
 
-
.
 
_
.
 
:Z
D.
O 
_
.
Y
32
2*
03
 
.
 
.
_
 
.
.
 
_
.
r
5
9
~
6
'0
3
 
-
-
 
3 
0
 2
5 
02
29
00
 
37
1 
27
 1
 
-
2
0.
1 
.
* 
30
4*
03
 
.
59
27
*0
3 
-
33
.6
 
z
 r-
 

I l l i  
! ! 
0.4- J o d o  
c c r - C F - a D Q  
N N N N N N W  
I i 
I 
1 / j j I  I ! '  
a o d o o c o o o o o o o o d o o o o o  
Q O O O D O O O ~ ~ O O O ~ ~ O O O O ~ ~ ~  
~ o o - ~ n ~ m a c c o o c ~ n o m a ~ ~ m l o  
w ~ M m m n m m ~ m m n w S # c + * t *  +* 
m n - n m n n m - m m n ~ m m , ' n n n l n n m  
o o q o a o  o o o o o o  a a o o q o n o a e  
I I I '  I 
*bb6b- 
-
 -
 .
-
-
 so*LLZC'.- 
-
 
.
-
 
-
-
-
-
 
50*010Z* 
.
-
-
.
_
-
-
-A
. 
',:I::. 
-
.
 
-
-
 
.
 -
-
 
6
9
2
 
53 I
 
-
-
.
 --- 
-
-
-
 
O
C
66f 0 
06666- 
50*16Z
f 
-s
o
*izflz: 
~
9
i
 
-
 
-
-
-
 
-
-
-
-
 
o3T
aro 
-
-
 :g!!s.- 
.
 
-
-
 
5
0
 *90S f 
SO
*LSO
Z 
9'85- 
L9Z 
-
 
.
.
 
-
 
hO
1 
O
O
L650 
~
-
-fO
+1Z5c. 
-
 
-
 go+LhO
t. 
-
 
-
 
-
-
 
-
-
 
.
-
-
 b.es-i-- 
-
 
-e92-- 
zbt 
-
 
.
-
-
-
 
.
 
i309krn- 
*66bb- 
-
,Z* 
50*9S
S
S
0 
C
O
*LSO
Z* 
,i 9oz * 
5'85- -
.
.
-
-
 
O
LZ 
.L60 
0
6
0
 
.
 
-
 
.
 
-
 
-
-
 
.
-
.
 .
.
-
 O
O
S6CO
 
r
o
*
r
~
c
r
*
 
-
 
012 
.
-
-
-
 
o
o
i6
to
-. 
-
 
l
 6666- 
-
 
50*995C
 
50.tL
L
0?
f 
.
-
-
-
 
2.85- 
692 
OOSOSO 
"so;ffirC.'----- 
'
 
-
 go,Looz 
'
 
.
.
.
-
-
-
-
-
 
-
-
-
 
-
-
 -
-
-*9 
2--- 
.
-
-
-
.
 
L
b
%
--- 
-
-
 
*66b6- 
*eC
- 
660 
o
o
z6cn
 
-;~Y;I 
.
-
-
-
-
 
C
O
*A
6C
C
* 
5O
*A
b0Zo 
-
 
-
 
.
 
T
o
g
s- 
.
.
 
.
.
 
.
 
6
9
2
 
-
 
201 
'a'85;- 
0016f 0 
SO
*ZtbS' 
-
 
-
 
‘
 $O*LOIZ*‘-- 
692 -
 
-8
6
0
 
-
 
-
 
-
 
0
0
0
6
f0
 
1.99- 
-
-
 
e
.59 
-
-
-
-
-
-
-
-
 
-
-
 
C
O
*hZhC
' 
S
O
*L
lfZ
' 
9*Ls--. 
-
 
.
 
.
 
.
 .
 
I)LZ 
060 
0
0
6
8
f 0 
fO
*L
C
b
f*. 
-
 
-
-
 
fU
tL
Z
tZ
. 
-
 
S'i 
s- 
tL
Z
- 
-
 
-
 
8
6
a
 
-
-
-
 
0000C
O
~ 
9.59- 
.
 50*6hbE
*- 
.
-
-
 
_
 S
o*8f 12' 
f 
*LS- 
IL
L
 
i.*-*-O 
I
 
*.---.. 
-
-
 
-
-
 
O
O
LBf 0
 
a i'S------ 
2!Z2 
;;; -
-
-
-
-
-
-
-
-
 
-7
'39- 
5
0
*t9
b
f9
 
067-a b
-
 
.
 
.
.
 
I'S
9- 
CO
*bL!f 
C
O
*O
SfZ* 
8'95- 
IL
Z
 
,
'"
 
-
 -&
.q
--- ----
-
-
-
 
.cO
*LO
bC
'- 
-
-10*(91Z, 
-
.
 
-
-
 9s 
.
 
-
 
.
 
-
-
 
-
 
-
 
-
 
-
 
,.L2 
-
 
s 6
0
 
-966 
.
.
 
-
 
-
 
-
-
 
o
o
s8fo
 
-
 
-
 
.
 A-. 
O
O
b8f 0 
.
 .
.
.
 
L0b9- 
-
 
.: 
..z, 
-
.
-$ 
-
 
-
-
-
-
-
-
 
-
 
SO
*O
O
Sf* 
loiztsP9.. 
-
.
 
.
 f0
+
6
~
1
2
* 
f 
'95-._ 
f L
Z
 
-
 
.
 
969 
005850 
l
 b9- 
(0+6g~z* 
-
-
 
-
'
-o
*95- 
\. ; >'A 
L
b
0 
-
-
-
 
-
-
-
-
 
-
 
bOi!)LO 
p
 
.
 
-J 
Z'b9- 
fO
*SZSC
* 
SO
*O
DZZ. 
0.SS- 
hLZ 
5
6
0
 
001950 
U
 
-
*
is- 
5U;-gsgg 
--. 
to-c-t 1
2
2
 *-- 
s-R---- 
-
-
-
-
 
-
-IT?--- 
Lao---- 
o
o
o
r
s
o
 
-
 
fO
*ZSSS' 
S
O
*IZZZ' 
5.5s- 
to.*.s9sc 
* 
-
.
 
'
 
foiZ5Zz*-- 
ss-----.--. 
-
-
 
f LZ 
.
-
 
-
 ,
 
-
 
.
 
-
 -
 -
 
-
 
-
 
-
 
L
60 
-
-
 
-
 
006L
50 
.. 
:
 ;< 
-
-a 
s9 .-
-
-
-
.
-
 
,
:
,
O
 
9
*f9
- 
-
 96Q
--- 
-
-
-
 
-
-0001 SO 
-\I 
i
-
 O 
-
.
-
.
-S*"- 
S
O
*~
L
S
S
* 
fO
*ZhZi?* 
b
o
b
s- 
"
 
foitstt,. 
l*bSr.. 
--
 
:; : 
-
 
-
 
-
 
-
-
 s 6
0
 
O
O
L
L
Z
~
~
 
-7 a
 
L q
r
-
 
c60 
-
 
0092 f 0 
*
-
 
1'59- 
f0*909to
 
5O
*C
9ZZ0 
S '
 hS- 
SLZ 
A
60 
OOSLCO 
+
u
-
 
-
7
-
 -
 
0
2
 
-
-
-
-
-
-tbr~nf-----t 
v
h
-
r
 
n
-
-
 
TO.--
- 
-
 
a
o(i7rr 
G
o
 
tgz:- 
fO
*bS
9E
' 
-
 
: 
.
.
 
.
-
-
-
-, 
I'S
S
- 
,
,
-
-
.
-
-
-
-
 
4
1
2
 
IZ--- 
-
.
 
860 
L60 
.
 
.
-
 
-
-
 
-
 OOCLCO 
rC
1+oi9c* 
-
-7).24;----- 
s o 
l
 
-
 
o
otrro-' 
b'Z9- 
5O
*Z99C
o 
5b
*9L
 lr*-- 
-
-
-
-
 
-
 SO
*LO
fZ* 
ro
+o
rs 2
*
-
.
.
-
-
 
1'5s- 
occ----..-- 
-
 
-
 
f LZ 
-
s6 
L 60
 
l)... 
.
-
.
 
.
-
 
-
-
 
O
O
ILEO
 
oool to
 
-
 
0.29- 
5
0
 6895. 
SO
*6ZC
Z* 
E
'fS
- 
5
1
2
 
h
60 
0069f 0 
T
i
p
-
 
1 U;Z IIzc*-- 
~
K
I
 uc c z *------c-*tS--- 
BIZO- 
o
u
~
-
r
r
 
-
 
S.19- 
I 9
;
 
-
 -
 S
O
*S
ILf' 
S
O
*f SSZ' 
kl0zS- 
F.25- 
-
-
P
L
z
 
SLZ 
-
.760--. 
h
60 
-
.
 00L
9f 0 
r
o
i~
~
ita
c
- 
S
O
*t9C
Z9 
-
-
-
-
-
 
-
 
0039S
 0 
0'19- 
-
-
.o
.ae- 
.
-
-
-
 
-
-
 
SO
*ZhLC
' 
fO
*S
L
f 2' 
C
'ZS- 
-
 r
L
Z
 
ZLZ 
~
 
-
 3 56
0
 
6o 
-
 
-
.
 
0059C
O
 
-
~
o
+
s
s
~
~
o
-- -.
-
-
-
 
fO
+beC
Zo' 
-
-
-
0
*
Z
S
---- 
O
O
i9f0 
9.09- 
S
0*09LC
9 
SO
*S6f Z* 
8'15- 
-
-
 
CL Z 
260 
0
0
~
9
~
0
 
b.09- 
r
u
s
z
ilz
t
 
-fb7jDhZ- 
3~ n
:
 
m
- 
P
-
-
-
 
-
-
 
-
-
-
 
a
m
o
- 
1'09- 
S
O
*S
6Lf' 
5O
+O
l hZ' 
S
o
ls- 
-
-
-
 
-
 
.
-
-
-
-
 
9LZ 
S
T
r
 
-
 
.
-
 
160 
0019S
O
 
-
-
 
-it* #.s=----- 
-
-X
Q
*-~O
~~O
-'- 
-
-
-
-
-
-ro
+6zhz. 
I6
0
 
-
 
-
-
 
-
-
 
ODO9C 0 
1.65- 
SO
*SZO
f* 
SO
*O
C
IZg 
s*Os-L-.. 
.
 
-
-
 
_
_
-
 
9Lz- 
L LZ 
-
-
-
 
z6E.-.-.--. 
160 
006S
t0 
-
-
 
izf 
d.t *
-
 
-
 
-
-G
%
 c-- 
tO
+zS
hZb 
9 a US- 
-
-
-OOOSC@
 
-
-
 
bobs- 
fO
*lSklf 
•
 
S
O
*fS
bZ* 
5.05- 
LLZ 
260 
00LS
f 0 
-
-
-
-
 
T
v
-a
 
Z
q
q
a
 *--- 
f U
i hZ h
Z
* 
2'U5- 
6 L
'
7
 
-Om
- 
D
D
C
S
'S
-
0
-
 
0'65- 
-
-
 
-
-
-
 
S
0*088S
0 
f0*98h
Z
0 
6*b
b
- 
*6
 h;-- 
-
-
-
 
.
 
.
 
-
 9LZ 
9.LZ 
-
-
.
-
 
.
-
 
.
 -
 
f6
0
 .
 -
 
-
 
-
 -
 
-
 
-
 -
 -
 -
-
 
O
O
S5S" 
-ur0s-- 
KO 
,+,605 
-
 
-
-
 
'
 
-
-
 
-
 O
O
C
S
C
~ 
9'0s- 
-
-so 
e5-- 
S
0*606f 
fO
*60S
Zb 
5'6h- 
9LZ 
~
O
*12S
z* 
5----.--- 
-
-
 bl~Z 
2 6
0
 
z60- 
.
 
.
 .
 
-
-
-
 
~
 
-
-
 
-
 
-
 
O
05SS0 
C
b+Sz6C
o 
-
-
 
-
 
o
o
z
s
~b -
 
S*O
S- 
C
O
+
B
S
~
L
* 
S
O
~
Z
L
S
Z
~
 
1*6t1- 
L
L
Z
 
z 60 
o
o
rscn
 
Y
E
 
-
 
tO
SZC
bS' 
-
-
-
 
s
a
~
~
(
i
s
z
~
a
m
-
 
Q
Z
Z
-
n
~
o
r
s
c
o
-
 
1
3
 930) 
IfU
/U
V
13) 
(51~01~71 
W) 
43 330) 
I9
3
0) 
133S
114) 
41 4) 
o
.d.- A3 a------ 
* lxsN3 
~
 
.
.
 
-
 
-
 3U
nSS3Hd- 
SHfllV L
1
3
~
d
~
3
1
~
~
~
~
--~
-~
N
O
I~
3
3
3
0
1
0
 
-0NInb-- 
O
33dS
 O
N
IR
 
-
-
 
-
 
-
 
-
 
30111 1 L
lV
 
TA
BL
E 
4.
 (
Co
nt
inu
ed
) 
P
R
E
S
S
U
lE
 
(M
 IL
L
 IB
A
R
S)
 
.
20
08
*0
3 
.
19
98
*0
3 
.
19
89
*0
3 
.
19
79
*0
3 
*
19
70
*0
3 
.
19
65
*0
3 
.
19
51
*0
3 
.
19
91
*>
3 
.
19
32
*C
3 
.
19
23
*C
3 
.
19
13
*C
3 
.
19
04
*0
3 
.
18
95
*0
3 
.
18
86
*G
3 
.
18
77
*0
3 
.
18
68
*0
3 
.
18
59
*G
3 
.
18
50
*0
3 
.
18
41
*0
3 
.
18
32
*5
3 
.
16
23
*C
3 
.
18
15
*0
3 
*
18
06
*P
3 
.
17
97
*0
3 
.
17
89
*G
3 
.
17
80
*0
3 
m
 
17
72
*0
3 
.
17
63
*0
3 
.
17
55
*0
3 
.
17
46
*0
3 
.
17
38
*0
3 
a
17
3O
*C
3 
.
17
21
*C
3 
.
17
13
*0
3 
.
17
05
*0
3 
16
97
*0
3 
16
89
*5
3 
.
lb
d0
*0
3 
.
l6
72
*0
3 
.
'
66
9*
53
 
.
 t5
i6
*G
3 
.
16
48
*3
3 
.
1
6
r0
*
~
3
 
.
l6
33
*0
3 
.
l6
25
*3
3 
.
16
17
*G
3 
.
16
'3
9*
03
 
.
16
01
*0
3 
.
15
9&
*0
3 
.
15
86
+
03
 
166- 
s
o
*6902*._. 
-
-
~
 
-
-
-
-
-
 
SO
*< C
Z
I' 
0.59- 
592 
Z
l 
bIT 1 
-
 
-
-
-
 -3-ra 0066bO
 
bbx- 
rC
l*b*C
tf 
-
-
 
--- 
b't 
i,^----- 
"
-
-
 
-
-
-
-
 
166- 
'
-
 
$076162* 
-
 
b9Z 
166- 
s
o
+
c
e
o
z
* 
-
.
 
S
O
*S
S
Z
~
- 
-
.
 
.L.s9- 
W
'S9- 
.
.
.
-
-
 
-
 
-
 
s 9.z 
P
Z 
-
 
-
-
 
-
.
.
 
zr I 
O
O
L
~
C
O
 
to
*y921* 
-
 
II * 
-
-
-
 
.
 .
-o
o96b* 
.
 
-
 
S
F
-
-
-
 
tO
*LbO
Z'-- 
?&- 
-
 
-
 
.
-
 
S
0*901Z0 
ro;91 tz, 
.
-
-
 
fO
*L
9Z
I* 
S
g
f9- 
b,s9i.- 
.
-
 
-
.
 
092 
211 
-
 
.
 
.
-
 
-
-
 
.
.
-
 .
 
-
 
-
 
O
O
S6bO
 
~
O
t
h
~
t
l
*
 
-
 
-
-
 
‘
-
 
-
-
 
fq
Z
 
-
 
-6
0
1
 
0066 40- 
$6- 
s
o
~
z
r
t
*
 
tht-t 2-*- 
-
 
-
-
.
-
-
.
-
 
Lo,Qo2 
s
o
+
o
e
z
~
*
 
-
.
-
-
-
.
-
.
 
-
 
c0c9- 
t xgv-----.. 
1 9i2 
-
-
-
-
-
 
00 *
. 
r 
-
.
-
-
-
 
O
O
S
~C
? -
 
166- 
f 9
2
 
ail23 b
0
 
~
6
6
- 
la a---.--. 
-
 fo
+
s
r
~
z
*
 
10+s51z. 
.
 
-
 
-
 
.fO
i66Z1* 
s
o
+
s6zr- 
o
~
sl---------- 
1
.~
9
- 
-
 
.
 
-
 r9z 
s 9z 
.
-
 
.
-
 
.
-
 
.
 801 
6o 
.
 -
 -
 
-
.
 .
.
 
-
.
 
.
 
OOILCO 
-
 
O
O
06*0 
166- 
C
O
*Z9lZ* 
CO
*SO
f 
fo*zlfl. 1 
-
.
 8.29- 
*
z9
 
-
-
 
.
-
 
-
 
-
 992 
001 
0060bO
 
;a$--- 
-
-
-
 
-
-to
+
rlrz. 
-
 
L9Z 
-
-
-
 
-
 
901 
-
 
-
-
 
-
 
-
 
0006C
o 
166- 
s
o
*o
o
t to
 
CO
+O
ISI* 
5.29- 
692 
00 I 
O
O
L
B
~
~
 
~
6
6
- 
r
a
~
0
€
2
*
 
-S
O
i$Zf Ir
 
C '2 P-----.- 
697 
1 1 
DO
98 b
6
 
-
-
 
)be- 
SO
*O
bl t
o
 
S
O
*I<
fI* 
1.29- 
S
IT
 
0058bn 
zq; 
-
.
 
-
-
 
-
 
-
 
.
.
 
-
 
-
 -
.
 
-
 
I LZ 
-
.bL 
z--. 
-
-
 
.
.
 
.
 -
 
a&'------ 
f O
+lo
Z
Z
W
 
-
-
-
 
cO
+
g
<
fI* 
-
 
9.11.- 
-
 
-0O
C
840 
166- 
S
O
*91ZZ0 
S
O
*h
h
tl* 
-
.
P
o
rQG 
9'19- 
-
-
-
-
 
-
 
S
l 
b-LL2-- 
Z
 
-
 
6
1
 1 
O
O
f 0 bO 
I&
&
- 
~
o
*
s
z
z
z
C
--- 
-
 
-fo
*~
sf~
o
 
-
~
 
-2
2
1
 
-
 
O
o
zeb
o
 
166- 
fO
*h
fZ
Z
0 
SO
*O
Sf I
*
 
5.19- 
9LZ 
f Z
l 
.
-
 
0018bO
 
'66- 
c ui-c ti2 2.' 
-
-
-
~
O
+
~
S
I*- 
I*
 f
 g=--- 
3
L
7
-
Z
T
 
0000 bO
--- 
166- 
ra
*h9z2, 
s
o
*h
s
zzm
 
-
-
 
-
 
-
.
-rn
*eLrI.. 
so
*r LC
 r* 
~
0
1
9
- 
-
-
-
 
-
.L
L
 
L
L
Z
 
z----- 
62 r 
0061 b
n
 
3
 6---- 
.- 
-
-
 
-
 
6
2
1
 
-
-
 
-
-
 
-
 
-
 
o
o
o
cbn 
166- 
<O
*SLZZ' 
S
O
*hB
fI. 
2'19- 
9LZ 
O
f 1 
OOLL b0 
i902 Z.--- 
-
 
-
 
* 
.
 
.
 
-
-
 
-
 
*
 
-
 
-
-
 
-
-
 
aa- 
-
 
CST- 
'
 
-
 
-
-
 
0091 CG 
866- 
fO
*LdZZ' 
<
0*86f I*
 
1.19- 
0
1
 Z 
S
t 1 
OOSL SO 
164- 
s b + L~cz~----- 
so
rsotit *
~
*
t
9
:
-
-
-
 
R
‘
Z
-
-
-
-
-
-
 
b
a
n
 ha-- 
166- 
S
0*81S
Z* 
S
O
*ZI 
fOiOILl.. C1' 
.
.
-
-
-
[
l
 0.19- 
19 
012 
bL Z--- 
-
 
.
 
Oh f 
00s L
 LO 
lm
---- 
~
0
+
6
2
~
2
*
--- 
-
 
Z
b
T
- 
-
 
-
-
 
-
 O
02lbO
 
166- 
fO
*O
bS
Z8 
-
-
 
-
-
-
 <O
itfhIo 
fO
*S
Z
h
I* 
-
.
.
.
-
-
-
-
.
-s3;.0 
6 *09- :-
 
.
-
-
-OLZ 
6L
z 
-
 s Bhl b I 
.
 .
 
-
.
 
.
 
-
-
 
0
0
IL
b
0
 
;ab;---- 
0001 h
n
 
166- 
SO
cZ9SZ. 
E
0*6S
h
Ig 
0'09- 
U
LZ 
6b I 
0069hO
 
6- 
fdi2Cfz*p--.-RJ-C996F1a- 
7
9
9
-
 
-
6
1
2
-
 
-
I
T
V
a
b
V
9
 
R
I -
-
 
,66- 
S
O
+S
U
S
Z
* 
FO
*SSC
I* 
LO
O
P- 
B
LZ 
ssr 
hbc Z.--. 
.
 
-
 
-
 
-
 -
 
:. 
.
 
-
 
.
 
-
.
 .
 -
-
 
-
 
-
. 
.
 B
L Z---- 
'
 -
-
.l
iS
r
 
00L
9b
0 
;a&-- 
-
-
 
-so 
-
 
-
-
 
rO
or9h1.-------- 
0099 bo 
A
-
 
166- 
SO 
*SO
bZ0 
+
9
r bz.-- 
-
 
<
0
*8
9
h
l* 
s
.09- 
-
.
-E,09.- 
-
-
 
-
-
 
-
 
.
 
LLZ 
-
-
-
-*
 
z-----.. 
-
-
 
-
 951 .
 
-
 
-
 
-
 
-
 
.
 .
 
-
 -
 .
 0059C
O
 
iT6- 
1
0
 
f O
*SL h
I '
-
 
00b9h0 
166- 
S
O
*LtbZ' 
f0
*2
8
1
1
* 
5'09- 
9
1
 Z 
0S
I 
00s 9
b
0
 
.
 
*
 
.
 
.
 
-
 
-
 -
 
-
-
 
41z 
-
 
-
-
 
m
- 
3
m
 b
p
 
P
O
~
-
 
0029 h
0 
166- 
S
0+6bhZg 
.
 -CO
thO
S1 
S
O
*L6b1* .
-
-
-
 
I *09- 
L
lZ
 
-Lz--- 
-
.
.9s 
9
5
 I 
.
.
 
.
 
-
 
0019bO
 
Z'O g--. 
~
-
 
-
.
 
.
 
-
 
-
 
-
-
-
A
.
 
Zb- 
-
 S
0*09hZ* 
'
 
-
-
 
0009bO
 
'
6
4
~
-
.
_
.
 
-
 ;O
*lLhZ* 
s0*11s1* 
1.09- 
1
1
1
 
SS1 
0065 b0 
.
 
.
 
og- 
-
 
-SZz 
-
-
 
-
-
 
b66- 
C
b
*1gbta 
-
 
951 
~
 
-
-
-
-
~
-
 
-
-
 
-
 000ShO
 
-
 
'66- 
S
0*26hZ' 
fO
*9Z
S
t* 
8'6S
- 
9LZ 
b
S
t 
0015C
O
 
r
o
;fsx
 te- 
-
-1-*gs=--- 
-
-
 
-7
7
----h
c
T
 
i6b- 
O
OQChO 
-
 
166- 
S
O
*f lS
Z
' 
S
O
*lb
S
I* 
9'6s- 
9LZ 
0s I 
0055 4
0
 
-
-
 
c
o
*6
zs
z, 
-
 
-
-
 
-
 
-
.
 
hs *
,
 -
-
 
.
 
.
-
-
-
.5
 
6s-- 
-
 
-
-
 
.
'
 
-
 
,6 bz---- 
-
 
9
Z
Z
 
-
 
-
-
 
-
 
-
 
-
-
 O
S
t 
-
-
 
-
 
O
~
Q
S
 
b
0
 
i66- 
iz6
 -
-
-
-
-
 
~
 SO
*SSSZ' 
S
0*9S
S
1* 
h.65- 
8
h
l 
OCESbO 
-
 
f
o
9
1
,
 
.
.
.
.
.
.
z
 x5-..--..----. 
-
 
-
 
LLZ 
LLZ.. 
'
.
 
-
-
-
-
-
-
 
fO
*9bsZg 
-
~
 
-
 
L
b
I 
'
 
OOZS h
0 
L66- 
1
0
 *LSSZ0 
S
O
*IL
S
I* 
1'65- 
LLZ 
9 h
 l 
O
O
lSbO
 
XF- 
fo i'B4GZ*-- 
-
r
a
;
~
~
s
r
m
a
.
a
-
-
-
.
 
7
-
-
-
 
96r- 
-
-
-TO% 
ho- 
9
2
0
 1 
tZW
/W
V191 
lS
8V
B
I 17IW
i 
1
3
 9301 
1930) 
l3
3S
/l31 
4
1
1) 
1d 
~
3
0
 
A
~Y
S
N
IO
- 
-
-
 
-
-
 
-
 
-
~
M
I
I
s
s
~
M
~
'
-
-
 
~
d
lll~
-d
3
~
~
3
1
- 
-
-
.
I
 
-
-
 
~
0
1
1
3
3
b
i0
 ~
N
IR
~
- -- 
-
'
 a33ds 
O
N
I
R
-
 
3
o
n
~
 
I I IV 
:
:
,
-
+
,
.$
 
\.r 
,
 
,
-
'
.
.
 
,
 
'
 
.
a
.
 
,
 
.
 
.
 
'
 
.
,
 
I
"
.
 
,
 
.
.
 
^
 
.
 
-
 
.
.
 
I
,
 
.
 
I
'
 
.
 
.
 
,
 
,
.
-
 
.
 

TA
BL
E 
4.
 (
Co
nt
inu
ed
) 
4
L
II
T
W
E
. 
.
 
.
u
IW
O
 
SP
EE
D 
M 
LN
O-
0J
PL
.SJ
IO
N 
IE
IC
L
R
E
tU
R
L
- 
PR
ES
SU
RE
- 
.
 
_
 
.
 
D
EN
S1
 TV
 -
 
-
-
-
-
-
-
-
OE
U 
1
~
1
1
 
IF
T
/S
E
C
 J
 
IO
CG
) 
(O
EG
 C
) 
iw
rc
~
 
IB
A
R
S
J 
IG
R
L
R
/H
~
J
 
t O
E 
-RS
.%O
L 
09
5 
2
6
1
 
-
7
2
.1
 
*
?2
0'
!9
2 
-
.
-
-
-
, 
-
t 
16
6?
*_
P
1-
 
_
 
-
 9
 
05
51
00
 
09
" 
25
9 
-
72
.0
 
.
9S
s5
*0
2 
.
16
55
*0
3 
-
 9
 
05
52
00
. 
-
 
.
.
 
.
_
 
_
.
 
.
 
.
.
09
1-
.--
- 
-
ZS
O-
-- 
_
-
-
~
.
7
1
.~
3
 
*
95
0b
*0
2 
.
 
.
 .
 
16
*5
* 
03
 
-
 9 
U
S
53
00
 
08
 8
 
2
6
0
 
-
71
.8
 
.
91
57
*0
2 
.
16
36
*0
3 
-
9 
05
51
00
 
_
_
 
.
 
-
.
 
-
.
.
 
06
9 
2
5
5
 
~
Z
l
~
Z
_
-
 
*
94
O
P*
U
2 
.
.
 
.
16
27
*0
3-
. 
-
9 
05
55
00
 
09
 0 
25
5 
-
71
.6
 
.
93
61
*0
2 
.
16
18
*0
3 
-
 9
 
-
U5
56
00
- 
02-15 
2 
-
=
?
l
*
L
,
*
4
U
I
?
D
L
-
 .-.-
J.
40
8 
?
0
3
 
-
 9 
05
57
00
 
09
0 
25
 3
 
-
7
1.
3 
.
92
65
*0
2 
.
15
99
*O
J 
-
9 
-
.
O
55
80
0 
.
 
0
9
1
 
2
5
2
-
.
-
 
.
 
.
 
-
7
1
.2
--
 
-
-
 
.
.
92
18
*0
2 
_
 
-
 
-
 
.
15
90
*0
1-
- 
_
 
-
9 
OS
SP
OO
 
09
5 
2
5
2
 
-
71
.1
 
09
17
1*
02
 
.
15
81
*0
3 
-
 9
 
U
S
60
00
 
.
-
 
.
 
.
 
.
 
O
P
Q
-
-
 
-
2
5
C
-
 -
-
 
.
-
-
7
1
.
L
 -
.
-
-
 
.
.
P
lt
1*
O
Z
 
-
-
 
-
 
.
_
 .
 
-
 
r1
57
2*
03
.-
. 
-
9 
0
5
 70
00
 
08
7 
25
6 
-
7
0.
3 
.
86
70
*0
2 
.
11
89
*0
3 
-
9 
-
-
Q
S
e
Q
L
 
n
l
J
A
 
=
?
P
t
l
=
4
2
3
9
2
-
9
_
2
 p-
~1
3J
9.%
03
 
-
 
-
 9
 
O
SW
O
O
 
0
8
1
 
21
9 
-
71
.6
 
.
78
30
*0
2 
13
52
* 0
3 
-
9 
.
 
06
00
00
 
.
 
.
.
 -
0
6
2
 
25
9 
.
 
.
 
.
-
69
.9
 
.
.
 
-
.
71
Y
O
*0
2 
-
 
.
.
.
 
_
.
Ii!
TS
*O
3 
.
 
-
9 
06
10
00
 
01
3 
23
8 
-
69
.1
 
.
7
07
2*
02
 
.
12
07
*0
3 
-
 9
 
O
62
00
C
- 
-
.
.
 _
_
 
01
9 
Z3
6-
--
 
t6
8.
2 
e
62
2'
1t
02
 
.
 
-
 
.
11
63
*O
J-
--
 
0
6
 3
00
0 
0
4
 8 
25
2 
-
68
.2
 
.
63
93
*0
2 
.
10
07
*0
3 




ORIGINAL PJ,;: ly 
I 
! I 
. -  I 
I I 
' ,  
I I 
I 
I 
I , .  
I 
I I 
I 
0 
w - 
0 c 
t r 
I - 
1 
i 
I I 
I 
t I 
pF,?y t$ 
OF POOH QU,;L! i?' 
A n d n G n d n A n  m * n w n d m n n n n  n m m d n w i n  
C O P  O D d 0 0 0  0 0 4 E O C O C d 0 a O a o  
* . . * * * * * . * . * ) * * * * * . * * * * * * I * L  .*.. m a * m  """"3 o o - * ~ . r m r - d  aa r IL I .C4L Ia -  r ~ ~ > ~ u ~ l c r - r s - u s r n n m *  --*mrwLnl..30 
m h - e d m n - O Q  r n ~ o e  e a n m w o m - a m # -  
. n . o a m m m w m m , 3 o  . . . . q . r . . . q . b . . .  m e  r n  3 . . . . . - . . . 9 e q .  n m n n - w r n n n - 8 ~  
G m d 4 r * r w r  
r f Q C l O  C O C  
U 
u- L I C I C L d f i h . i 9 n .  . - A r *  i - 
- . U F I * ~  n n - n * s c  O c r  c i s 4  s o r b @  
1: ' I  
" 1 " I  
a !  
, I 
I I 
CR!GINAL P!iGL: ia 
OF POOR QUALITY 

C 
- J .  
to,. 
0 - 0  
. i E q t  
ac_l  1 
=I 
I 
i 
c d o c o o o d o o c o c o o o  
0 0 0 0 0 0 0 m 0 0 0 0 0 0 0 0  
................ 
0 0 m ~ 0 0 0 ~ 9 0 m 0 n u n ~  
Ounccrr t m r - n - + a h -  
rruontwe s n a r m n e c s r  
W 
a G ~ ~ C ~ C O O O ~ C C C O O ~ ' ~ ~ O O C ~ ' ~ O O O O O C O ~ O O O ~ ~ C C G ~  P O O O C O ' O O C O O O ' C  
3 0 1 0 0 0 0 . C O O C  D C O O l C O O O O 0 ~ 0 O O Q O O ' O O O O O 0 . 0 O O O O 0 ' 0 O O O O D ~ C O C O O O O  
**- em C c C.C clc C ' C  c ~ ~ D ~ ~ ~ ~ ~ C ~ C C O C O O ~ C C C C C ~ ~ C C ~ C ~ ~ C C O ~ ~ I ~ C C C ~ ~ ~ ~  
r * - O , - N , ' L I o  P C ' * ~ ~ O O - N ' ~ ~ ~ ? ~ C ~ ~ O C - N ~ ~ ~ ~ ~ C C O O . - . N ~ I ~ ~ C ~ O C ~ N * . ~ ~ ~ ~ Q ~ C O  
C L L P ~ V ~ U V ~ ' I ~ ~ V ~ ~ ~ ~ . C S ~ I S ~ ~ ~ ~ Q . O C C C ~ C P ' ~ C C C C ~ ~ E P O ( . ~  Cia m - 0  V P I D F P O C D I C  
d . - ~ ~ - - - - ~ w - - - , - - ~ - - - - n - n - , - m - a n + ~ - - - - - - - - - - - - o - - n - - - - n - - - n -  
o o q o o o  
1 ' 1  1 I 1  I 
w m c l m a c  
m c  * fur . ) *  
09 - 0  b t 
c 4 9 4 m m  
: * I * : '  
, -  I I  1 
u.OoOcOoPoPCoO 
w a o o o o o o o o o o o o  
p r * . * r r * * * a *  r * * *  
3 m ~ * t n a 0 - - I m o m e . -  
u ~ r ~ e - m e e ~ m e h a -  
u ~ d o o e c v - a q v  t r n n  ;q-- ---- ---- 
a f 
I I i l  
I I I  
o o o o o c d o o o o o q o o o o o o o o o  
* ' * * * * , *  d ' l  I  I I 1 1 . 1  I  I I I I , #  I I 
a * - r  a ~ 0 o o o o o o o o o o o o 0 0 ~  
m o m c u ~ - o - ~ m o  m - n - e n o r  c o - 9  N N d - 0 0  Q N O t  
...................... 
I Y~ g O . C ~ ~ C C O C I C D O O ~ O ~ ~ ~ O O O ~ ~ O ~ ~ O P ~ ~ C C ~ O O C O ~ O O ~ C O O O C ~ ! ~ O @ O D O ' O O O O O O ~ C  
- 0.000000100'0000~0000'0010 3 C O O 0 I C O O O O O I 0 O C O O O G O O O O O  00OOOOIC 
cl- CID C 0 OIC C t 0 C OIC C E C C O'C  CIC D C  C c C I C  C ' C  C 0  CIC E C C C @ ' C  C C C D CIC C C C . 0  CIC 
LI'L 01- N'n o * 91- b O 0  - N'n t VI 9- -10. a,- Nin e l m  10 r- W ' P  0 1 -  N m t m .C.- P O. a e r u m  t rr, a,- aao 
C , L  c ~ P L - , ~  r C C , C  E C  - - ~ l r ~ ~ r . I ~ , r h l h . h l h l h l ~ h l h ~ & N L * ~ V ~ C P n n w ~ m n r r  m r  r r r  r r r  
. . - n - - - . - r " 4 - r N N N N N N N N  
C O O O O O O O O  O C O O O C O O O O O  
l 1 1 1 1 1 l 1 1 l 0 1 1 l 1 1 1 1 l  
n m e w m o k m u i a t u a ~ ~ e O ~ m h ~  
n a ~ ~ m ~ o a a r n e - r - n e ~ ~ h r n ~  
~ ~ m r ~ n m ~ - - O O a V I e h O s h 0  
r r - l r m m M - 4 r - 0 - 0 0 Q C C 9  
.................... 
- .---a 
O O O P O  
I I I ' I  I 
r o m m n  
c j  W -  
a l l  0 0 '0  
c w ; - 1 9  9 9 :,'I" nh 
ZC 
n 
i 
! 
Y I 
3 0 1 0 P ! O O O O  
- 4 -  ole 0 0 c c 010 0 c O'C OIC 0 c 3,t CIC 04C @ I t  CID SIC C,C @ 
-,c O!CI 9 '0  me- t-c oln *lo N n c . ~  t!c oln 9.6 wain a - r - o 
~ ~ - . - ~ - ~ f i ~ 1 m n n 0 m * ~ i . y l m m a a 9 c c c - * i r r o o ~ o o  
mlm mtm m f n  m l n  nqn n , m  -in n m nmn n / m  n ~ n  mqr m i n  n,m n n r 
.L 1 I 

T
A
B
L
E
 7.
 S
EL
EC
TE
D 
AT
MO
SP
HE
RI
C 
OB
SE
RV
AT
IO
NS
 F
OR
 T
H
E 
FL
IG
H
T 
TE
ST
S 
O
F 
TH
E 
SP
AC
E 
SH
U
TT
LE
 V
EH
IC
LE
S 
a.
 
Pa
d 
39
14
 th
er
m
od
yn
un
ic
 m
ea
su
re
m
en
ts
 ta
ke
n 
at
 a
pp
ro
xi
m
at
el
y 1
.2 
m
 (4
 ft)
 ab
ov
e n
at
ur
al
 gr
ad
e 
at
 c
am
er
a 
sit
e N
o. 
3.
 
b,
 1
 m
m
 a
v
aa
ge
 pr
io
r t
o
 L+
O 
o
f 6
0 
ft
 P
LP
 (li
ste
d 
fa
st
) a
nd
 2
75
 ft
 F
SS
 w
in
ds
 m
ea
su
re
d 
ab
ov
e n
at
ur
al
 gr
ad
e. 
c. 
Ea
ste
rn
 S
tr
nd
ud
 T
im
e 
un
le
ss
 o
th
er
w
ise
 m
te
d.
 
d. 
Pr
es
su
re
 m
ea
su
re
m
en
t a
pp
lic
ab
le
 to
 2 
1 f
t a
bo
ve
 M
SL
 un
le
ss
 o
th
er
w
ise
 in
di
ca
te
d.
 
e.
 
R
es
~l
re
 m
a
su
ra
n
e
n
t 
r
p
p
W
le
 to
 1
4 f
t a
bo
ve
 M
SL
 
f. 
10
 r
a:
 rv
em
ge
 p
rio
r t
o
 L
M
.
 
&
 D
ue
 to
 o
n
se
t o
f a
m 
br
ee
ze
. 
h
 E
ut
an
 th
yl
ig
ht
 T
im
t. 
i 
30
 re
c 
av
en
ge
 p
rio
r t
o 
L
a
.
 
L
 
V
eh
ic
le
 Da
ta
 
Se
q.
 
No
. 1 2 3 4 S 6 
V
eh
ic
le
 
N
o. 
ST
S-
1 
ST
S-
2 
ST
S-
3 
ST
S4
 
ST
SS
 
ST
S-
6 
Su
rfa
ce
 O
bs
er
va
tio
ns
 
~
he
rm
od
~n
ar
ni
c~
 
Co
un
t D
ow
n 
an
d 
La
ua
ch
 C
om
en
tr
 
o
fM
et
eo
ro
lo
gi
cP
1 
S
$p
if
ii
 
W
in
dd
ire
ct
io
na
l 
ch
an
ge
 ob
se
rv
ed
 a
t 
Pa
d j
ust
 pr
io
r t
o 
~
t0
.8
 
pr
es
sd
 
~
/
m
2
 
10
.2
34
~ 
10
.1
66
 
10
.1
60
 
10
.2
00
 
10
.2
27
 
10
.1
83
 
w
in
db
 
In
fL
gh
t C
on
di
tio
ns
 
M
ax
. W
ind
 
Be
lo
w
 6
0,
00
0 
ft
 
La
un
ch
 
D
at
e 
4/
12
/8
1 
11
/1
2/
81
 
3/
22
/8
2 
6/
27
/8
2 
11
/1
1/
82
 
4/
4/
83
 
Sp
ee
d 
(ft
lse
c) 
11
.8
 
15
.2 
27
.0
 
27
.0
 
7.
0~
 
8.
0~
 
5.8
: 
4.9
' 
22
.0
 
35
 .O 
12
.7
 
16
.4
 
A
lt.
 
(ft
) 
44
,3
00
 
36
,3
00
 
45
,0
00
 
47
,9
00
 
40
,6
00
 
46
,1
00
 
Te
m
p.
 
CC
) 
21
 
23
 
24
 
29
 
22
 
?3
 
Di
r. 
(de
g) 
12
5 
12
0 
34
5 
35
5 5o
f 
14
sf
 
1 3
3i
 
14
11
 
90
 
90
 
63
 
55
 
T'
im
eC
 (E
ST
) 
N
ea
re
st 
M
in
ut
e 
07
00
 
10
10
 
1 1
00
 
1 lo
oh
 
07
19
 
13
30
 
Re
l. 
Hu
m
. 
(
)
 
82
 
61
 
7 1
 
70
 
68
 
55
 
Sp
ee
d 
(ft
lse
c) 
98
 
15
8 
11
9 37
 
14
6 
15
5 
La
un
ch
 
Pa
d 
39
A
 
39
A 
39
A
 
39
A
 
39
A 
39
A
 
1 
D
ir.
 
(de
g) 
25
0 
28
6 
25
0 
32
9 
33
6 
27
7 


QRIGfNAL PAGE IS 
OF POOR QUALITY 
rn' 
E 
z 
.- 
L 
0Rlt;lPIAL P%E 1s 
OF POOR QUAUn 
F k l t ~  5. Scalar wind speed and direction 
WIND 6lRECTION IDEQJ 
1 at launch time of STS-6. 

L 
+
1L
 M
lN
U
TE
S 
W
D 
1D
EG
) 
L-
3.
26
 
W
D
 (D
LG
I 
10
46
 U
T 
15
15
 U
T 
44
-1
- 
4-
4-
19
83
 
Fi
gu
re
 7
. 
ST
S6
 p
re
la
un
ch
/la
un
ch
 Ji
m
sp
he
re
-m
ea
su
re
d w
in
d 
di
re
ct
io
ns
 (d
egr
ees
). 
ORIGINAL PAGE 119 
OF. POOR QUALITY 
ORIG1MAL' PAGE BS 
OF POOR QUALITY 
- 1 w - I Q 4 0 - 4 0 - t o  0  20 40 
-# -70 -60 -50 -10 10 a 
TEMPERATURE (DEO CI 
T - TEMPERATURE 
Tg - DEW W I N 1  TEMPERATURE 
Figure 10, STS-6 temperature profies versus altitude for 
launch (left) and SRB descent (right). 
WIND WEED FT/SEC. 
Figure 1 1 .  STS-6 scalar wind speed and 
WlND DIRECTION IDCOI 
direction for SRB descent. 
REFERENCES 
1. Saturn Flight Evaluation Working Group: Saturn Launch Vehicle Flight Evaluation Report - 
Appendix A - Atmosphere (A separate report is prepared for each Saturn vehicle launch opera- 
tion). George C. Marshall Space Flight Center, Alabama. 
2. Johnson, D. L.: Summary of Atmospheric Data Observations for 155 Flights of MSFC/ABMA 
Related Aerospace Vehicles, NASA TMX-64796, December 5, 1973. 
3. Johnson, D. L. : Atmospheric Environment for ASTP (SA-2 10) Launch NASA TM X-64990, 
February 1976. 
4. Johnson, D. L., Jasper, G., and Brown, S. C.: Atmospheric Environment for Space Shuttle (STS-1) 
Launch. NASA TM 82436, July 198 1. 
5. Johnson, D. L. and Brown, S. C.: Atmospheric Environment for Space Shuttle (STS-2) Launch. 
NASA TM 82463, December 198 1. 
6. Johnson, D. L., Brown, S. C., and Batts, G. W.: Atmospheric Environment for Space Shuttle 
(STS-3) Launch. NASA TM 82480, April 1982. 
7. Johnson, D. L., Hill, C. K., and Batts, G. W.: Atmospheric Environment for Space Shuttle (STS-4) 
Launch. NASA TM 82498, July 1982. 
8. Johnson, D. L., Hill, C. K., and Batts, G. W.: Atmospheric Environment for Space Shuttle (STS3) 
Launch. NASA 'I'M 825 15, March 1983, 
9. Justus, C. G., et al.: The NASAIMSFC Global Reference Atmosphere Model - Mod 3 (with 
Spherical Harmonic Wind Model). NASA CR-3256, March 1980. 
10. Smith, 0. E. and Weidner, D. K.: A Reference Atmosphere for Patrick AFB, Florida, Annual 
(1963 Revision). NASA TM X-53 139, September 23, 1964. 
